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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor integrated 
circuit which is not influenced by wiring delay, etc., in a 
semiconductor chip, and also permits to measure the characteristic 
of an access time measuring circuit of the memory from the outside 
of the semiconductor chip. 

SOLUTION: A data output DO of a memory circuit 1 is inputted to a 
flip-fop circuit 2. The output signal, TDO of the flip-flop circuit 2 is led f 2 *- 
to an signal output terminal outside of a semiconductor chip. The 
memory circuit 1 operates reading synchronizing with the memory 
clock signal CLK, while the memory clock signal CLK passes 
through a selection circuit 3 and a delay circuit 4 and controls signal 
holding operation of the flip-flop circuit 2 as a holding clock signal 
TCK for the flip-flop circuit 2. The delay circuit 4 can vary a delay 
time from the outside of the semiconductor chip. Further, the holding 

clock signal TCK of the flip-flop circuit 2 is inputted to another side of the selection circuit 3, and the 
selection circuit 3 and the delay circuit 4 operate as an oscillation circuit 5. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is equipped with a memory circuit, and 
belongs to the semiconductor integrated circuit which can measure the access time of this 
memory circuit. 
[0002] 

[Description of the Prior Art] What built in the function of memory, such as RAM and 
ROM, in the same semiconductor chip with large-scale-izing of a semiconductor 
integrated circuit in recent years, multi-functionalization, and high-performance-izing has 
become common. Moreover, in a semiconductor integrated circuit, the time delay of 
operation may vary greatly by dispersion in a process etc. 

[0003] Therefore, although it is requested that dispersion in the amount of time delay 
energizing of an internal memory should be examined with a sufficient precision, 
measurement of the time delay is becoming difficult with improvement in the speed of an 
internal memory. In order to perform this kind of measurement conventionally, the signal 
which synchronized with the input signal to memory at JP, 6-27205, A is generated within 
a semiconductor chip, and the trial technique by preparing the circuit which holds an 
output signal with that signal is indicated. 

[0004] Drawing 6 is the block diagram showing an example of the conventional memory- 
access-time measuring circuit. The maintenance clock signal TCK of the flip-flop circuit 
12 (FF circuit is called below) delayed to the signal input of the store circuit 9 which is a 
measuring circuit-ed is generated by the delay circuit 10. The maintenance clock signal 
TCK of the FF circuit 12 is inputted into FF circuit connected to data output DO of a 
store circuit 9, and controls maintenance actuation of FF circuit. The output signal of a 
delay circuit 10 is pulled out by coincidence out of the semiconductor chip through the 
delay circuit 10 and the delay circuit 1 1 which consisted of delay elements of the same 
kind. 

[0005] Next, actuation is explained. If the signal shown in the store circuit 9 with the 
memory clock signal CLK is inputted, only the access time of memory will be overdue 
and it will be outputted to data output DO. Moreover, to the memory clock signal CLK, 
only the amount of delay of a delay circuit 10 is in the maintenance clock signal TCK of 
the FF circuit 12, and it is inputted. 

[0006] Moreover, since the power source supplied to delay circuits 10 and 1 1 is the 

power source of other circuits for another network, the amount of delay of delay circuits 

10 and 1 1 can be changed by changing the supply voltage supplied, 

[0007] In the conventional test circuit, in order to measure the access time of memory, 

the amount of delay of a delay circuit 10 is changed, and the conditions which give the 

minimum amount of delay which can hold the data with which the FF circuit 12 is 

expected as output data of a store circuit 9 are searched for. At this time, the amount of 

delay of a delay circuit 10 will call it the access time of a store circuit 9. 

[0008] The amount of delay of a delay circuit 10 is calculated as follows. Under the 


aforementioned delay conditions, the memory clock signal CLK is inputted and the phase 
contrast of the memory clock signal CLK and the signal of the output terminal CKO of a 
delay circuit 1 1 is measured. Since the number of stages of the delay element of a delay 
circuit 10 and a delay circuit 1 1 is known, respectively, the amount of delay of a delay 
circuit 10 is calculable from the phase contrast of the ratio of the number of stages both 
delay element, the memory clock signal CLK, and the signal of an output terminal CKO. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there was a trouble hung up over 
below in the conventional technique. The 1st trouble is that it is difficult to calculate the 
absolute value of the access time of memory correctly. The reason is that it is difficult to 
measure correctly the amount of delay of delay circuits 10 and 1 1 under that dispersion in 
the property of the delay element currently used for the delay circuit 10 currently used for 
the circuit which generates a test signal, and a delay circuit 1 1 exists, and the effect of 
wiring delay or an input / output buffer which exists even out of a semiconductor chip 
from a delay circuit 10. 

[0010] The 2nd trouble is that the measuring instrument of high performance is the need, 
in order to measure with a sufficient precision. Since it is short and, as for the access time 
of memory, the phase contrast of the memory clock signal CLK and the signal of the 
output terminal CKO of a delay circuit 1 1 does not become so large with about several 
ns, either, if the reason does not measure using a very high-speed measuring instrument, 
its sufficient precision is because it is not obtained. If the number of stages of a delay 
circuit 1 1 is increased in order to enlarge phase contrast of the memory clock signal CLK 
and the signal of the output terminal CKO of a delay circuit 1 1, since a delay element will 
increase so much, the effect by dispersion in those properties etc. also becomes large, and 
the area which a test circuit occupies increases. 

[001 1] The place which it is made in view of this trouble, and is made into the purpose 
has this invention in the point of offering the semiconductor integrated circuit which is 
not influenced by the wiring delay in a semiconductor chip etc., and can carry out 
property measurement of the access-time measuring circuit of memory from the outside 
of a semiconductor chip. 
[0012] 

[Means for Solving the Problem] The holding circuit which is a semiconductor integrated 
circuit which the summary of this invention according to claim 1 is equipped with a 
memory circuit, and can measure the access time of this memory circuit, and can control 
maintenance actuation of input signal maintenance, The delay circuit which delays the 
memory clock signal which controls said memory circuit, The output signal which 
delayed said memory clock signal from this delay circuit, and said memory clock signal 
are inputted, and one of signals are chosen between these [ which were inputted ] two 
signals, and it consists in the semiconductor integrated circuit characterized by having the 
selection circuitry outputted to said delay circuit. The summary of this invention 
according to claim 2 consists in the semiconductor integrated circuit according to claim 1 
characterized by having said delay circuit which outputs the maintenance clock signal 
which controls said holding circuit with which the signal output side of said memory 
circuit was equipped, and said holding circuit obtained by having delayed said memory 
clock signal, and said selection circuitry which can change selection with said memory 
clock signal and said maintenance clock signal with a selection signal. The summary of 


this invention according to claim 3 consists in the semiconductor integrated circuit 
according to claim 1 or 2 characterized by having the oscillator circuit which carries out 
oscillation actuation in said selection circuitry and said delay circuit. The summary of this 
invention according to claim 4 consists in the semiconductor integrated circuit according 
to claim 1 to 3 characterized by having the selection-signal line pulled out by the exterior 
of a semiconductor chip, a signal output terminal for observing the signal output from 
said holding circuit, and a signal terminal for observing said maintenance clock signal 
from said selection circuitry for controlling signal selection of said selection circuitry 
from the outside. Said delay circuit consists in the semiconductor integrated circuit 
according to claim 1 to 4 characterized by equipping independently the power source 
supplied to the inverter circuit of the odd level from which the summary of this invention 
according to claim 5 can constitute a ring oscillator, and other circuits in said 
semiconductor integrated circuit with the delay circuit power-source line which can 
supply a power source. The summary of this invention according to claim 6 inputs the 
output signal from the last stage of said inverter circuit train, and the output signal from 
the stage in the middle of said inverter circuit train. The 2nd selection circuitry which 
chooses and outputs one of signals between these [ which were inputted ] two signals, It 
consists in the semiconductor integrated circuit according to claim 1 to 5 characterized by 
having the 2nd selection-signal line pulled out by the exterior of a semi-conductor from 
said 2nd selection circuitry for controlling signal selection of said 2nd selection circuitry 
from the outside. The summary of this invention according to claim 7 consists in the 
semiconductor integrated circuit according to claim 1 to 6 characterized by having a flip- 
flop circuit as said holding circuit. The summary of this invention according to claim 8 
consists in the semiconductor integrated circuit according to claim 1 to 6 characterized by 
having a latch circuit as said holding circuit. The memory clock signal which is one side 
which the summary of this invention according to claim 9 is the measuring method of the 
access time of a memory circuit, and was inputted into the delay circuit from the selection 
circuitry It is delayed from said delay circuit, and outputs, and the timing to which said 
holding circuit holds data is determined as a maintenance clock signal of a holding 
circuit. The signal input of said memory circuit If a memory clock signal inputs into a 
memory circuit, it will become the data output by which only the access time of a 
memory circuit was delayed, and this data output will be inputted into said holding 
circuit. By adjustment of the amount of delay of said delay circuit The phase contrast of 
said maintenance clock signal over said memory clock signal is changed. Said holding 
circuit considers as the minimum phase contrast which can hold said data output, and 
changes the output selection of said selection circuitry. With carrying out a feedback 
input, and choosing and outputting said maintenance clock signal outputted from said 
delay circuit to said selection circuitry to said delay circuit Said selection circuitry and 
said delay circuit operate as oscillator circuits. The oscillation period of this oscillator 
circuit Since it was proportional to the amount of delay of said delay circuit, pulled out 
said oscillation period out of the semiconductor chip. It consists in the access-time 
measuring method of a memory circuit characterized by measuring said oscillation period 
from the signal terminal of said maintenance clock signal of said holding circuit, and 
being able to measure the access time of said memory circuit by calculating the amount 
of delay of said delay circuit. The summary of this invention according to claim 10 
consists in the storage with which the program which can perform the access-time 


measuring method of the memory circuit indicated by claim 9 was recorded. 
[0013] 

[Embodiment of the Invention] (Gestalt 1 of operation) Next, the gestalt 1 of operation of 
this invention is explained to a detail with reference to a drawing. As shown in drawing 1 
, an outline configuration is carried out in a memory circuit 1, a flip-flop circuit 2, a 
selection circuitry 3, and a delay circuit 4, and it has the semiconductor integrated circuit 
concerning the gestalt 1 of operation of this invention in the semiconductor chip 6. 
Moreover, a flip-flop circuit 2 is used as a holding circuit. 

[0014] Data output DO of a memory circuit 1 is inputted into the flip-flop circuit 2. The 
signal output TDO of a flip-flop circuit 2 is pulled out by the signal output terminal 
besides a semiconductor chip. A memory circuit 1 performs read-out actuation 
synchronizing with the memory clock signal CLK, and another side and the memory 
clock signal CLK control signal maintenance actuation of a flip-flop circuit 2 as 
maintenance clock signals TCK of a flip-flop circuit 2 through a selection circuitry 3 and 
a delay circuit 4. A delay circuit 4 can change the amount of delay from the outside of a 
semiconductor chip. Furthermore, the maintenance clock signal TCK of a flip-flop circuit 

2 is inputted into other one side of a selection circuitry 3, and operates as an oscillator 
circuit 5 in a selection circuitry 3 and a delay circuit 4. 

[0015] Since the mode of operation of a selection circuitry 3 is chosen from the selection- 
signal line pulled out out of the semiconductor chip with the control signal SEL of a 
mode of operation, it can control the mode of operation of a selection circuitry 3 from the 
outside of a semiconductor chip. When it is made the mode in which a selection circuitry 

3 and a delay circuit 4 operate as usual delay circuits 4, and the signal of the maintenance 
clock signal TCK of a flip-flop circuit 2 is outputted to the output of a selection circuitry 
3 when it is made the mode in which the signal of the memory clock signal CLK is 
outputted to the output of a selection circuitry 3, by the selection circuitry 3 and the delay 
circuit 4, it operates as an oscillator circuit, and it is an oscillation period corresponding 
to the amount of delay, and oscillation actuation is performed. Drawing 3 and drawing 4 
are the block diagrams showing the configuration of an oscillator circuit 5. 

[0016] The above configuration is explained using an example. An example of the 
oscillator circuit 4 constituted by the selection circuitry 3 and delay circuit 4 of drawing 1 
is explained with reference to drawing 3 . 

[0017] A delay circuit 4 is a circuit where the inverter circuit 7 was connected to the 
serial. In order to calculate the amount of delay of a delay circuit 4, it is made for the 
connection number of stages of these inverter circuits 7 to become odd level so that a ring 
oscillator can be constituted. Moreover, the delay circuit power source VDDX supplied to 
an inverter circuit 7 is made into the power-source line supplied to other circuits of a 
semiconductor chip at another network, and is pulled out out of a semiconductor chip as a 
delay circuit power-source line. 

[0018] The input signal from the input edge A of selection-circuitry 3' is inputted into the 
delay circuit 4 which consists of trains of an inverter circuit 7 through selection-circuitry 
3*. The signal from the outgoing end B of a delay circuit 4 is inputted into another signal 
input of selection-circuitry 3', and one signal of both is outputted to it by the control 
signal SEL of a mode of operation. A ring oscillator will be constituted by the train of a 
selection circuitry and the inverter circuit 7, and the number of stages of the inverter 
circuit 7 will begin an oscillation the oscillation period proportional to the amount of 


delay by the inverter train 7 and the selection circuitry, if it constitutes so that it may 
become odd number, and the logic of the control signal SEL of a mode of operation is set 
up and it is made for the signal of the outgoing end B of a delay circuit 4 to appear in the 
output of a selection circuitry. 

[0019] Next, actuation is explained using a drawing. Since the memory circuit 1 of 
drawing 1 operates synchronizing with the memory clock signal CLK, only the access 
time taa of the memory circuit 1 after an input of the memory clock signal CLK is in it, 
and it serves as data output DO. 

[0020] The signal which delayed the memory clock signal CLK to the output of a delay 
circuit 4 is made to be outputted by logic setup of the control signal SEL of the mode of 
operation of a selection circuitry 3 beforehand. One memory clock signal CLK is inputted 
into a memory circuit 1, and the memory clock signal CLK of another side is delayed by 
the delay circuit 4, and determines the timing to which a flip-flop circuit 2 holds data as a 
maintenance clock signal TCK of a flip-flop circuit 2. The signal which the flip-flop 
circuit 2 held is outputted out of a semiconductor chip, and is observed in a signal output 
terminal. 

[0021] Next, the phase contrast of the maintenance clock signal TCK of the flip-flop 
circuit 2 to the memory clock signal CLK is changed by adjusting the amount of delay of 
a delay circuit 4, and delay conditions are adjusted so that it may become the minimum 
phase contrast to which a flip-flop circuit 2 can hold the output data of a memory circuit 
1. 

[0022] The phase contrast of the memory clock signal CLK at this time and the 
maintenance clock signal TCK of a flip-flop circuit 2 serves as the access time taa of a 
memory circuit 1 . It enables it to control the amount of delay of a delay circuit 4 from the 
outside of a semiconductor chip. 

[0023] Drawing 2 is the wave form chart showing the above actuation. The signal input 
ADD of a memory circuit is inputted into the memory circuit 1 with the suitable setup 
time to the timing to which a memory clock signal CLK signal starts. If the memory 
clock signal CLK is inputted into a memory circuit 1, only the access time taa of a 
memory circuit 1 will be overdue, and data output DO will change. 
[0024] After change of data output DO, when the maintenance clock signal TCK of a 
flip-flop circuit 2 is inputted, the signal inputted into the flip-flop circuit 2 is held, and it 
is outputted as a signal output TDO of a flip-flop circuit 2. The phase of the maintenance ^ 
clock signal TCK of a flip-flop circuit 2 is behind by the amount tdly of delay of the 
delay circuit 4 of drawing 1 to the memory clock signal CLK. 
[0025] That is, the standup signal of the memory clock signal CLK is inputted into a 
memory circuit 1, and data output DO is carried out after the access time taa. Since the 
flip-flop circuit 2 where data output DO is inputted holds and outputs the input signal at 
the time of the standup of the maintenance clock signal TCK, data output DO of the 
moment the maintenance clock signal TCK started serves as the signal output TDO. 
[0026] Therefore, since the right output signal of a memory circuit 1 is not contained in 
the input of a flip-flop circuit 2 yet on condition that the amount tdlyof delay < access 
time taa, a right output signal is not outputted to the signal output TDO, either. 
[0027] As mentioned above, with whether the known signal is outputted to the signal 
output TDO as an output signal of a memory circuit 1 Since it can judge whether they 
have been the delay conditions of the amount tdly <condition [ of the access time taa ], 


and amount tdly of delay> access time taa of delay It is the access time taa by finding the 
condition which the amount tdly of delay is changed and has been the delay conditions of 
the boundary of the amount tdly <access-time taa and amount tdly of delay> access time 
taa of delay, i.e., the delay conditions used as the amount tdlyof delay = access time taa. 
It can measure. 

[0028] Next, the logic of the control signal SEL of a mode of operation is changed, a 
selection circuitry 3 chooses the output signal of a delay circuit 4, maintaining the delay 
conditions of a delay circuit 4 at the same condition as the above, and it is made for the 
output signal of a delay circuit 4 to appear in the output of a selection circuitry 3. At this 
time, a selection circuitry 3 and a delay circuit 4 operate as oscillator circuits. The 
oscillation period is proportional to the amount tdly of delay of a delay circuit 4 (it 
oscillates by one twice the period of a time delay). This oscillation period can be 
observed from the signal terminal of the maintenance clock signal TCK of the flip-flop 
circuit 2 pulled out out of the semiconductor chip. By measuring said oscillation period, 
the amount of delay of a delay circuit 4 can be calculated concretely, and the access time 
of memory can be measured. 

[0029] The flow chart of actuation of the semiconductor integrated circuit applied to the 
gestalt of operation of this invention at drawing 5 is shown. 

[0030] About the above actuation, an example is explained using drawing. The delay 
circuit power source VDDX of drawing 3 supplies a power source to the inverter circuit 7 
which constitutes a delay circuit. The delay circuit power source VDDX is pulled out out 
of the semiconductor chip as a delay circuit power source, and can set up the supply 
voltage impressed independently of the supply voltage of other circuits in a 
semiconductor chip. 

[003 1] If the electrical potential difference impressed to the delay circuit power source 
VDDX is changed, since the amount of delay of an inverter circuit 7 will change, the 
amount of delay of the delay circuit which consisted of trains of an inverter circuit 7 also 
changes. That is, the amount of delay of this delay circuit is controllable by the electrical 
potential difference of the delay circuit power source VDDX. The selection output of the 
input signal A is carried out at the output of selection-circuitry 3', and if the control signal 
SEL of a mode of operation is set up so that it may input to a delay circuit, this circuit 
will operate as a usual delay circuit. If the logic of the control signal SEL of a mode of 
operation is changed and the output signal B of a delay circuit is made to be outputted to 
the output of selection-circuitry 3', the train of selection-circuitry 3' and an inverter circuit 
7 will constitute a ring oscillator, and will oscillate with the period proportional to the 
amount of delay. 

[0032] Since the semiconductor integrated circuit concerning the gestalt 1 of operation is 
constituted like the above, it does so the effectiveness hung up over below. A circuit 
required for measurement of a delay circuit required for measurement of the access time, 
a flip-flop circuit, etc. By making into the shortest the wire length of wiring which is 
altogether made in the same semiconductor chip as the memory circuit of a measuring 
circuit-ed, and causes [ of measurement ] an accuracy fall etc. Effect of wiring delay etc. 
can be made small, and since it is not influenced of wiring delay etc. in order to change 
and measure the delay value of the delay circuit in connection with access-time 
measuring accuracy in a frequency, the access time of memory can be measured with 
high degree of accuracy. Moreover, since measurement of the amount of delay in an 


integrated circuit is transposed to a frequency and can be measured, in case the above- 
mentioned measurement is performed, the testing device of high performance is not 
needed. 

[0033] (Gestalt 2 of operation) Next, the gestalt 2 of operation of this invention is 
explained to a detail with reference to a drawing. An example of the oscillator circuit 4 
constituted by the selection circuitry 3 and delay circuit 4 of drawing 1 is explained with 
reference to drawing 4 . 

[0034] It is the configuration that the delay circuit connected inverter circuit T to the 
serial in the gestalt 2 of operation. Although it is the same as that of the gestalt 1 of 
operation to input the input from A' and signal B' of a delay output into selection-circuitry 
3", and to change the actuation as a delay circuit and the mode in which it operates as a 
ring oscillator, with the control signal SEL of a mode of operation the signal from these 
signal lines C and D which has inputted the signal into the 2nd selection circuitry 8 from 
before the last stage of the train of inverter circuit 7', and two steps of last stages ~ inner 
either is chosen by the 2nd selection circuitry 8, and is outputted to B\ 
[0035] Through the 2nd selection-signal line currently pulled out out of the 
semiconductor chip, the change signal SELD of the 2nd selection circuitry 8 for delay 
number-of-stages adjustment which controls selection actuation of a selection circuitry 
can control the 2nd selection circuitry from the outside of a semiconductor chip, changes 
the number of stages of inverter circuit 1\ and makes the amount of delay of a delay 
circuit adjustable. 

[0036] In addition, although drawing 4 showed the example which took out the signal 
line from the last stage from one place in the middle of the inverter train, it is also 
possible to extend the range to which the amount of delay is changed by taking out a 
signal line from two or more [ in the middle of an inverter train ]. 
[0037] Since the semiconductor integrated circuit which can measure the access time of 
the memory circuit concerning the gestalt 2 of operation is constituted like the above, it 
does so the effectiveness hung up over the following other than the effectiveness that the 
gestalt 1 of operation does so. It is possible by taking out a signal line from the middle of 
an inverter train to extend the range to which the amount of delay is changed. 
[0038] Moreover, although the data output of a memory circuit 1 is held with the 
gestalten 1 and 2 of operation of this invention in the flip-flop circuit, it is also possible to 
transpose this to a latch circuit. 
[0039] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does so 
the effectiveness hung up over below. The 1st effectiveness is being able to measure the 
access time of memory with high degree of accuracy. It is because effect of wiring delay 
etc. can be made small by making into the shortest the wire length of wiring which all of 
the delay circuit which needs the reason for measurement of the access time, or a circuit 
required for measurement of flip-flop circuit 2 grade are made in the same semiconductor 
chip as the memory circuit 1 of a measuring circuit-ed, and causes [ of measurement ] an 
accuracy fall etc. Moreover, it is because it is not influenced of wiring delay etc. in order 
to change and measure the delay value of the delay circuit in connection with access-time 
measuring accuracy in a frequency. 

[0040] In case the 2nd effectiveness performs the above-mentioned measurement, it is 
not needing the testing device of high performance. The reason is because measurement 


of the amount of delay in an integrated circuit is transposed to a frequency and can be 
measured. 


CLAIMS 


[Claim(s)] 

[Claim 1] The holding circuit which is a semiconductor integrated circuit which is 
equipped with a memory circuit and can measure the access time of this memory circuit, 
and can control maintenance actuation of input signal maintenance, The delay circuit 
which delays the memory clock signal which controls said memory circuit, The 
semiconductor integrated circuit which inputs the output signal which delayed said 
memory clock signal from this delay circuit, and said memory clock signal, and is 
characterized by having the selection circuitry which chooses one of signals between 
these [ which were inputted ] two signals, and is outputted to said delay circuit. 
[Claim 2] The semiconductor integrated circuit according to claim 1 characterized by 
having said delay circuit which outputs the maintenance clock signal which controls said 
holding circuit with which the signal output side of said memory circuit was equipped, 
and said holding circuit obtained by having delayed said memory clock signal, and said 
selection circuitry which can change selection with said memory clock signal and said 
maintenance clock signal with a selection signal. 

[Claim 3] The semiconductor integrated circuit according to claim 1 or 2 characterized by 
having the oscillator circuit which carries out oscillation actuation in said selection 
circuitry and said delay circuit. 

[Claim 4] The semiconductor integrated circuit according to claim 1 to 3 characterized by 
having the selection-signal line pulled out by the exterior of a semiconductor chip, a 
signal output terminal for observing the signal output from said holding circuit, and a 
signal terminal for observing said maintenance clock signal from said selection circuitry 
for controlling signal selection of said selection circuitry from the outside. 
[Claim 5] For the power source supplied to the inverter circuit of the odd level which can 
constitute a ring oscillator, and other circuits in said semiconductor integrated circuit, 
said delay circuit is a semiconductor integrated circuit according to claim 1 to 4 
characterized by having independently the delay circuit power-source line which can 
supply a power source. 

[Claim 6] The 2nd selection circuitry which inputs the output signal from the last stage of 
said inverter circuit train, and the output signal from the stage in the middle of said 
inverter circuit train, and chooses and outputs one of signals between these [ which were 
inputted ] two signals, The semiconductor integrated circuit according to claim 1 to 5 
characterized by having the 2nd selection-signal line pulled out by the exterior of a semi- 
conductor from said 2nd selection circuitry for controlling signal selection of said 2nd 
selection circuitry from the outside. 

[Claim 7] The semiconductor integrated circuit according to claim 1 to 6 characterized by 
having a flip-flop circuit as said holding circuit. 

[Claim 8] The semiconductor integrated circuit according to claim 1 to 6 characterized by 
having a latch circuit as said holding circuit. 

[Claim 9] The memory clock signal which is one side which is the measuring method of 
the access time of a memory circuit, and was inputted into the delay circuit from the 


selection circuitry It is delayed from said delay circuit, and outputs, and the timing to 
which said holding circuit holds data is determined as a maintenance clock signal of a 
holding circuit. The signal input of said memory circuit If a memory clock signal inputs 
into a memory circuit, it will become the data output by which only the access time of a 
memory circuit was delayed, and this data output will be inputted into said holding 
circuit. By adjustment of the amount of delay of said delay circuit The phase contrast of 
said maintenance clock signal over said memory clock signal is changed. Said holding 
circuit considers as the minimum phase contrast which can hold said data output, and 
changes the output selection of said selection circuitry. With carrying out a feedback 
input, and choosing and outputting said maintenance clock signal outputted from said 
delay circuit to said selection circuitry to said delay circuit Said selection circuitry and 
said delay circuit operate as oscillator circuits. The oscillation period of this oscillator 
circuit Since it was proportional to the amount of delay of said delay circuit, pulled out 
said oscillation period out of the semiconductor chip. The access-time measuring method 
of a memory circuit characterized by measuring said oscillation period from the signal 
terminal of said maintenance clock signal of said holding circuit, and being able to 
measure the access time of said memory circuit by calculating the amount of delay of 
said delay circuit. 

[Claim 10] The storage with which the program which can perform the access-time 
measuring method of the memory circuit indicated by claim 9 was recorded. 


[Translation done.] 


